The classical chain of infection with Salmonella is feed stuff-animals-food-humans. The Salmonella content of animal, marine, and vegetable products has aroused great interest in various countries, and major contributions in this field have been made in Norway, Sweden, Denmark, The Netherlands, Federal Republic of Germany, United Kingdom, and United
States.
This is the first study done in Iraq. There is a lack of unanimity of the relative importance of Salmonella-contaminated animal feed in Salmonella epidemiology despite the interest which the subject has aroused. For instance, Taylor and McCoy (14) concluded that even if all animal feed were to be heat treated, the incidence of Salmonella infections in animals due to hostspecific and host-associated serotypes would be unchanged. The presence of Salmonella in feed lots is of public health significance. To control the contamination of animal feed with Salmonella, selection of reputable sources of raw materials is an obvious necessity. Improvements in rendering-plant design is expected to have an effect on the quality of the final product (1). Heat treatment, if cost is not prohibitive, is known to be effective (12) . The use of nontoxic fatty acids for this purpose has been reported in the United States (7 RESULTS The occurrence of Salmonella in animal feed represents an average of 4.5% of total samples examined (700). Contamination of sheep feed and local protein was 1.14 and 1%, respectively ( Table 1 ). The remaining contaminated feeds were <1% of the total samples, but these percentages were significantly high when taken in conjunction with the specific type of feed, whereby Salmonella was found in 26.6% of SALMONELLA ISOLATED FROM ANIMAL FEED 677 feeds seemed to be that of group C, which represented 47.3% of the somatic groups identified (Table 5 ). Somatic group E came next in this study, followed by groups G, B, and D. When Salmonella serotypes isolated from food, feed, patients, and carriers were compared, there seemed to be a link of infection among the four major sources for only three serotypes, S. enteritidis, S. california, and S. muenchen. There were five serotypes isolated from food, feed, and patients. These were, besides the three mentioned above, S. emek and S. paratyphi B (Table   6 ). Eleven Salmonella serotypes were isolated from both patients and carriers.
DISCUSSION
The presence of Salmonella in fish powder (9) is rare, but catches of fish sometimes come into contact with sewage-polluted water or the surfaces of ships washed down with polluted water. The absence of Salmonella in chicken production, chicken first stage, imported feed, wheat, corn, soybeans, rice shell, malt, bone powder, and dried blood is not necessarily valid because of the difficulty encountered in isolation and because of the abundance of Citrobacter, Proteus, and Pseudomonas in such sources. Also, the occurrence of Salmonella in such samples is not high. The incidence of Salmonella in animal feed depends on the size of the sample examined (6). The total incidence of Salmonella in ingredients of animal feed is influenced by the isolation technique (4, 5) . It is emphasized here that S. typhimurium and S. dublin were not the easiest to isolate from materials containing other VOL. 37, 1979 on October 19, 2017 by guest http://aem.asm.org/ 
